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“White balance” 
What does it mean and what 

should I use? 
 
I am often asked many questions on my workshops and safaris. One that occurs extremely often is what white 
balance should I use? I also see people choosing settings which cause them problems with their pictures and 
worse still cause them to doubt their understanding or choice of many other things such as exposure. I therefore 
thought I would set out my thoughts born out of years of experience in both film and digital.  

As with so many other questions I am asked I have to start by 
saying that this one where much space is occupied on the many 
digital forums available to us and which all too often give quite 
different and contradicting information.  It is yet another subject 
where the rules and requirements for digital are fundamentally 
different from those required when we were shooting on film and 
also where the subjects and type of photography matter 
considerably. 

“How can film and digital differ” I get asked as whilst cameras 
have changed surely light hasn’t? This is true, but as with so much 
in the digital world, it’s not the light we should be interested in so much but how the digital camera deals with 
this compared to how film did or rather what we had to do with film cameras. I find very often that people even 
fellow instructors, books and worse still the internet, teach that a digital camera is simply a film camera where 
the film has been replaced with a digital sensor. In the early days of digital it was right to question which was 
better, digital or film, but it was never right to suggest that the approach was the same and it’s just the medium 
that had changed. This is simply not the case and I feel that to help an understanding of white balance, this needs 
a little exploring. If, however you wish to just read my comments regarding white balance alone, simply skip the 
next few paragraphs to the bold section heading - “What is white balance and why is it so important to 
photography?”.  

I will be adding a few more musings in the future along the lines 
of how and why we need to understand the differences 
between film and digital to get the best out of our wonderful 
cameras but it will help to start exploring these differences here.  
When we used film, the light captured by the camera hit a photo 
sensitive surface which caused a chemical change that was 
permanent and could not be changed afterwards. Digital on the 
other hand simply registers the number of photons hitting a 
photo cell or pixel on the sensor and this data is stored. It is also 
the case that in terms of colour the sensor records one pixel as 
red another as blue and a third as green and so on in a unique 
array which is then combined by the process of interpolation to 

form the colour image. This was the amazing development of Bryce Bayer who worked at Eastman Kodak at a 
time when they were not investing in digital as their view was that “film would be here for ever”. Steve Sasson, 
co-inventor of the first digital camera, once said of Bayer, who it must be remembered was working in a film-
based company and world that, “He was solving a fundamental problem before that problem was even upon us”. 
Nonetheless the significant difference is that the digital camera is just recording data and that data can be changed 
and calculations performed on it afterwards, and so-called Bayer interpolation is just one such.  
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Without getting too technical and not so relevant when considering white balance, this, combined with the non-
linear way digital data is recorded – film is very linear digital is by definition nonlinear – is another fundamental 
difference.  A difference which is key to how we should think about how we manage our digital photography. 
Those who know me will have heard me talk of the benefits of a technique called shooting to the right. This was 
something I first heard from Thomas Knoll who was another pioneer of the digital world and the developer of 
Photoshop™ and Camera RAW. Those who have tried this approach will know how significant it is and how it relies 
completely on the fact that digital capture is so fundamentally different to film. Understanding these differences 
allows us to do so much more not just after capture but indeed even during capture and something I will explore 
further in future musings.  

Basically, when a digital sensor captures data the camera can 
either provide a readout as a simple stream of numbers or it can 
process it according to some prescribed rules. For the 
photographer to see the image on the camera screen it has to 
process it to a greater or lesser extent and if you are capturing 
JPEG’s, it is this processed data that is written to the memory 
card. This processing uses rules developed by the camera 
manufacturers which give each of them their unique advantage 
or look and is often their selling point. In the early days, when 
they were persuading us to adopt digital, the manufacturers 
were keen to let us believe that digital sensors were simply 
another form of film. It helped them to let us believe that all the 
rules were the same and that there was no new learning curve. 
To a degree and given the way early digital cameras worked this was not far from the truth especially before 
camera RAW was possible. JPEGs in many ways were similar to film. Now we have RAW and sensors are developing 
so fast these differences become increasingly significant and will continue to do so. Again, those who know me 
will have heard me say that those who don’t recognise this and strive to learn about its benefits are never going 
to achieve the best from their significant investments in camera kit.  

It is true that you can avoid the need to consider any of this and some feel it makes life too complex but then 
perfecting any art requires continuous learning. Alternatively, we have and can use wonderful phone-based 
cameras now which, whilst it’s rather a simplification on my part, just take photos and allow little 
experimentation. On June 11th 2022 the president of Sony made a very interesting announcement namely that 
they believe their “breakthroughs will see smartphones match and even overtake the capabilities of DSLR and 
mirrorless cameras as soon as 2024”. This may be true for many photographers but just as musicians strive for 
better and better pianos and in parallel develop their skills there are similarities in all aspect of art including 
photography. Cooks explore different recipes and techniques and follow increasing numbers of TV programs as 
they choose to improve etc. Yes, I do belief music and cooking are art! If photographers want to continue to 
develop their skill and achieve better and better results, they need to do the same. I suppose as an alternative, 
and please forgive the simplification again, we can always have microwave meals or pre recorded music both of 
which are more than acceptable in many circumstances but never if we strive to move forward our art or our 
photography. 

What is white balance and why is it so important to photography? 

The basic answer is that light (the foundation of photography) has 
variable colour temperatures at different times of the day. The 
Scottish Wild Cat opposite is typical here being captured in the 
beautiful golden evening light.  

Our eyes are amazing tools and are much better at processing 
colour than a digital camera, they have had to become so to help us 
survive as a species. It is for this reason that a white object will 
always appear white to you, despite the conditions. Our brain 
knows its white and thus translates it as such unless its fooled by 
coloured artificial light or chooses to see, and enjoy, for example 
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warmer objects e.g. in the summer evening light or golden hour. We still know white is white but our brain 
“chooses” to see it as warmer to suit our mood. Candle light is warmer and candle lit dinners are more intimate 
as a result. I once met a lady who was keen to know the colour of the lighting in the venue she was visiting before 
choosing the colour of her outfit. 

White balance is the process that the camera uses to 
remove or more accurately to adjust the colour casts 
produced by these different colour temperatures. It helps 
your camera emulate what our eyes do naturally when 
dealing with white and as such it’s in many ways an 
individual choice. In the days of film, we used different 
colour filters in front of our lenses to alter the colour of the 
light before it hit the film and thus the colours captured. I 
well recall that whilst I was in Africa in film days, I carried a 
“straw filter” in my bag to add to the camera to emulate the 
golden hour in my shots. This was the first filter I owned and 
the one I used most often.  

So, what are the differences in digital and the options we have? These depend to a degree on individual cameras 
and how we are shooting but the basic principle is that if shooting RAW all digital cameras are what is called colour 
invariant. Again, without getting too technical there is a principle in photography called invariance and its one of 
the much talked about topics in photography these days. It might be worth remembering the dictionary definition 
of invariance namely “The property of remaining unchanged regardless of changes in the conditions of 
measurement.” Not to digress further for the moment, but whilst there is tremendous progress being made in 
modern cameras and modern sensor developments the use of the term invariance when referring to ISO is not 
the same as when referring to colour invariance. I have it on very good authority that one day we will have truly 
ISO invariant cameras but as of now, 2024, they are not the case and probably won’t be until at least 2030. This 
doesn’t stop manufacturers and bloggers talking about it to claim camera A is better than camera B. Mark Twain 
was purported to have said “Never let the truth get in the way of a good story” or should we say, in modern 
parlance, marketing advantage.  

To be clear RAW files are truly invariant in respect of colour but nothing else. This is what helps us enormously 
when considering white balance. The RAW files contain the data straight from the sensor. Whilst this does contain 
certain fundamental exposure factors (shutter speed, aperture, and sensor gain/iso), the colour selected is stored 
simply as what is called advisory information. What this means is that you can make colour choices in-camera and 
have them reflected as starting points in RAW processing software and baked into the JPEG or the display on the 
rear of the camera. If shooting in RAW however they can be adjusted after the image is captured by software 
without altering the quality of the image at all. None of the colour information is “baked into” or affects the basic 
RAW data itself, but selecting an option or pre-set can be useful to have later as a starting point for the software 
hence the so-called phrase advisory information. 

If shooting e.g. landscapes or portraits in a studio or 
maybe subjects in artificial light it is often helpful to have 
this information as the “starting point” but to be clear it’s 
not absolute or an exact rendition of the colour in the 
scene irrespective of the pre-set.  In that respect it’s 
important to understand that pre-sets or, to a degree 
dialled in Kelvin settings, are not any different to AWB. It’s 
just a way the camera can adjust things to form a starting 
point for further development. It’s also a useful way of 
being able to see the image when opened in software as 
our eyes might see it or maybe as a customer viewing your 
camera back might see it. It’s not different for example to 
the straw filter I used to use in evening light excepting 
that if shooting RAW it can be adjusted afterwards. If, however you are shooting JPEGs, then this cannot be 
adjusted or post processed in any way without degrading the image. In that respect, when shooting JPEGs you 
need to use presets or, as I used to in film, colour filters.  
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Interestingly as more cameras are equipped with WiFi and other remote links many manufacturers are adding 
menu options to permit basic processing of a RAW image before export as JPEG and on to the web or social media. 
These need to allow you to manipulate many factors including colour and exposure in camera. This is referred to 
on Canon as RAW imaging processing and NIKON as NEF image processing. The clue is in the title however this is 
only when shooting in RAW of the Nikon equivalent NEF.  

In instances where exact colour rendition is important, we are told we need to use colour checkers to help but 
please be aware again that a colour checker is a device you shoot in the picture. You need to be shooting in RAW 
and will have to use software afterwards to “adjust” your RAW file to get the “true” colour, they (colour checkers) 
do not cause the camera to shoot exact renditions. Some colour checkers will allow you to work directly in the 
likes of LightRoom™ and streamline the process but they don’t in themselves cause you to shoot exact colours.  

If shooting wildlife where the colour temperature varies all the time and where, in my opinion, the art you create 
may require a print or a photo being created to be viewed with a slightly different colour balance this purity of 
capture is far less relevant. As an experienced professional wildlife photographer, I also firmly believe that there 
isn’t always the time to think about things that matter less. It is far better to concentrate on other aspects such 
as exposure, composition or focus and be ready to react fast. 
Knowing that the colour temperature chosen in camera has 
absolutely no effect on the image quality if shooting in RAW is 
a real benefit as it can be adjusted afterwards in software.  

This is often dismissed as an extra task to be undertaken in post 
processing and is used as a reason to shoot with a particular 
colour temperature. Remember though that whatever pre-set 
or colour balance you choose the picture captured may not 
however be the colour you saw in your head when shooting. 
Photography in many forms is art and the colour is that you 
want to see. We all too often loose this in our search for 
technical solutions and equipment. To quote another leading 
photographer David DuChemin – “if only we loved our photos as much as we love our gear”. Far better to pursue 
our art and understand our craft than to look for and rely on technical solutions. 

I often find, that despite what the camera settings were, when sorting and selecting images, I will choose to adjust 
the temperature of an image to get the effect I want and to create my own distinctive art and style. Ansel Adams 
once said “You don’t take a photograph, you make it” in the modern digital world this most certainly includes post 
processing. In a series of talks I have developed for camera clubs and other photographic groups I use the phrase 
“from the ordinary to the extra ordinary”. If you want to take your photography to another level you need to look 
and learn from others how to do just that. To strive to move to the extraordinary as indeed we do in all forms of 
art or creative pursuits.  

I have had the great good fortune in my life to have worked with and learnt from 
many of the very best and feel that I am always learning. I personally dislike the 
word professional but rather prefer to say I am striving to move forward and benefit 
significantly by learning from and sharing with others as I experiment. I would also 
stress here that there are many so called experts and professionals producing hours 
and hours of YouTube™ videos and the like. I do rely feel though that you really 
need to question and decide who is the best and follow only those. With technical 
things like photography, I find people often want to follow supposed experts but 
beware many are not. I think it was Geroge Bernard Shaw who said “Beware of false 
knowledge it’s more dangerous than ignorance.” I prefer to call it perceived wisdom 
but it's the same thing. 

So back to the title of these musings - what options do we have re White Balance 
and when should we use or not use them. 
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Auto White Balance (AWB) 

Those of you who have been on shoots with me will have heard me say I leave my camera on Auto White Balance 
or AWB all the time. When using AWB your camera uses complex in built algorithms to select the best colour 
option or choose the one closest to what your eyes might see.  

Your camera manufacturer has spent a great deal of time and money developing these and it's to their commercial 
advantage to do just that. Your camera is using these algorithms to “see” white and adjust the colour balance until 
it is “white”. It does sometimes get it wrong but knowing that, if you are shooting in RAW, you can adjust it without 
altering image quality takes away one more pressure in fast action shooting. I personally find that in wildlife where 
the subject is outdoors and in natural lighting AWB works really well and gives me a superb image albeit I might 
choose to tweak it afterwards in software.  

White Balance pre-sets 

Whilst I very seldom use these in my photography it is important you understand the different white balance pre-
sets your camera offers in order to understand when AWB works well and is applicable and when it might not be.  

These pre-sets are labelled differently by different manufactures but are ostensibly daylight, cloudy, shade, 
tungsten and fluorescent etc. Or even to give you extreme fine control the temperature in Kelvin. There is also a 
custom white balance mode which can be used when you have especially challenging lighting conditions and need 
to fix your whites based on those conditions and perhaps using colour cards or checkers. This is an option I never 
use in wildlife photography but can give excellent results e.g. if shooting a bride in a white dress under artificial 
church lighting although again, if shooting in RAW, you can correct even this afterwards. It does need to be said 
though that to be absolutely correct and to get the colours perfect e.g. in a subtle shade of bride’s dress or maybe 
if shooting product for a client you would need to employ a colour checker but it is still necessary and, irrespective 
of the colour setting you use, to adjust colour temperature afterwards. You do this based on a shot of the colour 
checker in the light you are using. Colour checkers only give you a clue for software to use in post processing they 
don’t cause the camera to get it “right”.  

Critics of AWB use, what I feel is now rather outdated 
excuse, based on what is now very much history in the 
modern digital camera. Older digital cameras used simpler 
algorithms and AWB simply chose the brightest part of your 
image and deemed this to be the “white point” or what your 
eye would see as white. This would vary significantly from 
one shot to the next and thus was not a sensible choice. 
Over the years however manufacturers have recognised this 
and honed their algorithms, often now using artificial 
intelligence technology or AI, and the results are getting far 
better. Again, it's in the manufacturers commercial interest 
to get this right.  

In principle then whilst AWB is still improving massively I almost always use if for what I shoot. If, however you 
are shooting in a situation where the lighting is unnatural e.g. tungsten lighting indoors, it is the case that, even if 
shooting in RAW, you will get better in camera shots and better rendition on the back of your camera by choosing 
a particular pre-set e.g. tungsten. Manufacturers are constantly improving their algorithms for these challenging 
situations. In time even these challenging RAW images will not be affected at all and future RAW algorithms will 
allow for infinite colour temperature non-destructive adjustments.  

One other consideration that often leads to confusion when shooting anything especially landscape and wildlife 
is when shooting in e.g. the “golden hour”. Here if you select a pre-set and I suggest confusingly, cloudy, the image 
on the rear of the camera will look warmer and more like you see it even if there are no clouds in the sky! Bear in 
mind however that if shooting in RAW this is only to give you a view on the viewfinder of the image as you saw it 
you might still want to adjust this afterwards. To that end and if shooting RAW you could equally have chosen 
AWB and saved yourself one less thought process. N.B. If shooting JPEG your camera will bake in this colour 
however and this is very useful and essential as it can’t be adjusted non-destructively after the event.   
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Why would you not want to use AWB 

Any pre-set or even AWB will vary if you are shooting slightly 
different views and whilst this can be adjusted afterwards it is 
difficult to get all the same without a reference point such as a 
colour checker. One such instance is when taking panoramic 
shots where you run the risk of varying light on your stitched 
image. There are lots of ways of approaching a shoot like this 
and all will require some post processing. The way I would 
approach it in natural light is to shoot an image and adjust the 
Kelvin temperature until you get what you can see as near the 
correct colours. Having shot the set of images for your 
panorama in this way you can then combine them happy that 
they will all be the same. You can of coursed either adjust the 

final image but better still as it will be in RAW adjust each and every one by the same amount. If using software 
such as LightRoom™ you can cut and paste the adjustments from one image to all.  

N.B. Be aware that if – as some people suggest – you choose a pre-set here you won’t necessarily ensure 
consistency across all your images any more than AWB. Presets, unlike Kelin settings, use algorithms that will vary 
across e.g. a panorama. Setting a Kelvin temperature wont. 

A similar example but less the case with modern cameras is when shooting a wide angle and a zoomed in shot of 
the same subject where AWB or even a pre-set might choose different colours.  

Another occasion when you would not want to use AWB would be if shooting JPEGs in different lighting e.g. the 
golden hour or any other scene where the colour of the light is essential to the image. Unlike RAW, despite what 
some suggest, JPEG does not allow you to adjust significantly colour temperature in post processing without 
degrading the image.  This is very important – yes in Photoshop™ or the like you can adjust JPEG colour balance 
you absolutely will degrade the image even if using the misleading option of adjusting as if in RAW.  

Ultimately the pre-set white balance options set in-camera are to provide some level of correction to typical 
lighting scenarios. Importantly this does not apply in RAW but just the JPEG and on the viewfinder image. If using 
presets e.g. in RAW shooting setting a preset is only to give a starting point or advisory information for the post 
processing software as I stated earlier or to display the image on the viewfinder as your eye saw it. In these cases 
the most appropriate pre-set can be found by experience and the names are only guidelines e.g. my suggestion 
of using the cloudy pre-set in the golden hour even if there are no clouds in the sky! 

In Conclusion 

Auto White Balance is a very powerful tool and improves with each camera development. As a wildlife shooter 
and indeed for most outdoor work it is excellent and saves you one decision, and importantly shooting RAW allows 

you to adjust afterwards without degrading the image. It is 
especially useful when you are unsure what white balance 
would work for your scene. To be clear, and despite what you 
might read to the contrary, it is indeed the only thing that is 
truly invariant in RAW.   

Many will tell you that setting your white balance pre-set 
eliminates that extra post-processing step of fixing it 
afterwards but my experience is that you seldom get it right 
in camera or rather, as you want to see it irrespective of the 
preset or indeed Kelvin value you choose, and thus still have 
to post process. Remember Ansel Adams said “you don’t take 

a photograph, you make it” it is not created by the camera or worse still simply snapped or taken. To quote Adams 
again “A great photograph is one that fully expresses what one feels, in the deepest sense, about what is being 
photographed”. In what I photograph this requires you sit down after the event and make the picture you want 
the viewer to see and through the picture convey what you had in your mind’s eye when shooting it. 
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If you want more control of your results and are shooting JPEG, choose one of the camera white balance pre-sets, 
already tailored for specific conditions. If not choose AWB and trust the camera use that but be prepared to tweak 
– not adjust - things like white balance afterwards to create the photo you saw. Thankfully no camera is able to 
see into your mind and see the photo you wanted to create.  

If however you need to achieve uniformity across a range of images e.g. a bride in a church or a fashion or product 
shoot choose custom white balance and if necessary use a colour checker. 

 

 

More reflections and musings of a wildlife photographer. 
 
If you have found this interesting please visit http://www.naturesphotos.co.uk/musings-of-a-wildlife-
photographer for more of my thoughts 
 
 
 
If you are a member of camera club and would like me to come and share more of my thoughts on what it takes 
to be a successful wildlife photographer ask your programme secretary to visit my website here and look at the 
talks I provide together with the feedback from clubs where I have been in the past. 
 
 

http://www.naturesphotos.co.uk/
http://www.naturesphotos.co.uk/musings-of-a-wildlife-photographer
http://www.naturesphotos.co.uk/musings-of-a-wildlife-photographer
https://naturesphotos.co.uk/camera-club-talks/

